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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce influences of an unevenness of an 
el ctron beam intensity distribution in an observation visual field and an 
unevenness of a detection sensitivity distribution in an electron detection 
system to further certainly observe a sample. 

SOLUTION: First, a lighting condition and an image forming condition for 
observing a sample 8 are set Under the conditions, a reference sample 8A 
having an even surface shape is put on an X-Y stage 9, and then, an image in a 
prescribed area of the reference sample 8A is picked up through an electron 
detection system 21 and the like. This obtained image signal is stored in a 
m mory part 18A as a reference image signal. Next, the sample 8 is put on the 
X-Y stage 9, and an image in a visual field 28 of the sample 8 is picked up. This 
obtained image signal is output to an image signal calculation part 1 9 as a 
sample image signal. The sample image signal is divided by the reference image 
signal so that influences of an electron beam intensity distribution and the like 
on the sample image, signal is corrected. The corrected sample image signal is 
biharized according to a prescribed threshold level or the like so as to be 
output to an output device 20. 
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(57) [Sti] 

[mi nuw^t^e-Aoaut**, so-'® 

tt* J: »}jEWn::*l»-*-4. 

4 £igf*# 8 A £ X Y X -r - v 9 ± U SRfi L Xffr 5e 

8 ACfBtrt£ 0 K#8*XYXf-v'9±i;fILt 
t&lf2 8l*Jcr>te£JBf£U Cit(IioT|#«b^i^>lift^ 
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1 

IW*« 1 ] RWfrf-RtKflJi^ar <ti --*x 

LTREl»Frt<0RER»O»*»jfci-4tt«*fc, R 
RffeA CiotlfiJ ft * RtRRR-* U« R1" 4 tfctB 

«ttBSilt*ojHifl Aft, a zrRE&R3o&ff>£ft * w 

5eW£ftKR5g1"4Rl W*^?"^ 70 
RR563ftfc*f*o<> tx\ REJiMt**4hLT*&— 4 
«H »tt * *-r * gigf*** * R*t lt, RERR* a ir 
RERffl**^LTRE«iJrtoRERRRfl-oR*s 

» LTf»e»ii* J: L TIB 

tg-f 4t&2<r)*7 L y7'i:, 

E»a3R*^LTR»#RoR»OR*tt*ttra«-5-K 
£RU ««» 3 ft 7* 7 4 A -e, 
LfcftC, RERRBRR-? £ ** L 

T»6ft4«*i-R^»TRElftfl-*««-*-4*3ox 20 
[R*Sl 2 ] R*& 1 B«o^ftffl«Sl*ftt?* o 
RE* 2 05 ■/T, REJffl*t**4|-L-CRERi»R 

Bat'L >t t '# c "friESi*i^» t rerjf 1 i rk " 

RRKft«)R*BftR-9-(=gRU 

Rgg& 3 ft fcBRR* * Tilrf £*@*t7&*o*fa uttfc-*- & 

^rft K Wf t L T ?# h ft 4 ft* Sr RESRHRR-? t -f 

4C t£#®£1-4¥f$Mm?f?;>ji£o 50 

u«£*«o suit* t > rerrr-? 

LTRB*Wl*3«>REtt»0«*»jfti-4tt«* t , ft 

rr* u j: o r jums s ft 4 « * brr-* u rim- 4 jfcm 

T> 

TttEJHat^OJHWAftirWJtoAfttcttKgi-** 1 ?>x 

fgta^ $ ftfc *fto <> t t-rejh*** ifrh trews 40 

l , R3£*fr* 1: *:RRRR«-g- * 
mriEWjeoAftofc t-cmriajHW*, rerrsro'r 

Etta**^LT««#RoRfl-o«*R*«|R«-9-fc 
ML, RRR3ftfcttttBR*-**'J r*?>fA-e, 
xii»f5swme« LfcRu, RESRBRR-3-&R* l 

IR*S 4 ] r*# 3 E*o*f*ffl«*f #tt-e* o 50 



!|*RI2 000-67798 

2 

t, 

REfttt$(* 2 *SWKRH Sftfc««W>B«** U 
*E«ft«>«*0«*oif *^*fl8Jeur, RM 

kl»E*ft»* t WRUR-^TRERRBRR*** 

T, 

RERffi*«*RE«»os¥*fofc*tJSi-4#mK»o 

TE?!lSftfc«ft0>B**#U REtt&OBRORift 

RER2*>x-r? -fiza^r, RE&fta^aai&RR 
iRERR^MfrfcoRUR^TRERifcBRR-S-** 

6 ] Rzftg 1 - 5 oflfft5&»-*ER«>¥RR 

»E»3o^7 i yrtcijv»-r, REttttBRR**RE 
*rbr«-9-tr*i-4 c t t ■t^wftmmmij 

ir#* 7 ] wme^?** wfi-iwii'* < t *> 

rohuh »= a <o rer*** h &±-t ^m^m * 

Lr«fE«»rt«>ll(rEtWOfftt®*i-*Rft*i: , R 
Rftt^ Uio Tff^fiK S ft 4 ft *rB«fl|-9-UjE*-r * ttffl 

REiHW^OMWAft, XlilWERfSSottftAftO^ 
4<tt 1 T*i6 <b ft4 «i«B«fc«-9- fcEfti- 

^IBfl^ai:, 

REWlt*, REtt«*, Rtni(rE*ffi**^U-C«l« 

wREflWrt «>« tKfl-Bfftft* t= se»-r 4 

mEPItf*, atrRE««*o*f!Hcj& UTREERR 
fi*"c)SE<^iU $ ftfc3f5fe<0RE*i»B«flr-» t REKfl- 
BRfl-^t *«IH,rREK*H=*tI&-r4«*«:^*-r 

[R«JR8] W*a7E«0¥ftSl?Bf^*i : j L ^SI^iS 

IB** 9] W#«7, X«48E«O^RfiWRtt?- 

REflWrtORERRtt^ORJK^tW-R-r^RgE 
«: 3E »: R i C t * 1*« -T 4 ¥RfiW*tt 
?RR«tt. 
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[0 0 0 1] 
[0 0 0 2] 

BM+mmm (sem) *«±i:«isftTi'fc, l*l 

;t*. 1HJx.(dfK.Tsuno:Ultramicroscopy 55, pp. 127-140 
(1994) UlS^SitT^a «fc -7 tc, «fl-±r«nix«f 2^ 

^Stife^H^^rv^o o \zffib±.<n—&-? 
lib < , < t fc-^x^flua^ofcflllfKm^if 

[0 0 0 3 ] 8£~*09ft9Y7-MtimM^ 

ami *ftfc«?- if- a aif*v-Kw>x 

[0 0 0 4] 

JH»t* t-<t <9 WR*f*OK»-tO|J»K*?- if - A £ m 
tltrt kjhm- $ ti* •Kf- a osnftjj-** 1 **!;— r 

<7)CT t^^f t^tiotliV', ^OlHttMofc 50 
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[0 0 0 5] -HlKJtLT. WffrttCiJItim^at**' 

* £¥**rtfci-* - ? -jHW<ojHwa**a: < 

4 i t ri f #x. hixhif, Z<7>i§&\,zli.?m%imtfi&Ti- 

ttz. Rtt** H*m 
*r - 7 -!§M t t < ii t<otffl«S?,?l 
izi ij.lWL/it Lti, «»rtUSM*3rt.**f-*«> 

[0 0 0 6] ttz, WWs4» 2^m^ XliS 

<^ , «ft JiOtMF U k* - A*o«f TO^jfl * KM* L 
[0 0 0 7] JSU*»W«-tO«|f«>«t*iMfi-*J=» 

[0 0 0 8] 

ffl«*^ri*i±, (eb) *tm (8) 

*< t *>— *5c*rtlUJ2:* f ofc1fllf (2 8) KUtti 
».tt* ( 1 - 7 ) t , -tOW«j[T-*OHl«t(= J: <9 •€■«> 
Itfl- (8) *&»£1-a»TO ; f***J|tLT«» (2 
8) rtW^OKfl- (8) omS:ffMi-4$Sfg* (7- 
5, 10-13) t, dO*ff«#K.fcoT««Sil*1* 
*H*«-»USE|fci-4«m* (2 1) tilv>TKfi 
(8) tl*t4¥«fi»»7jSt*oT 1 *«>!ffll** 

^5et4S10Xf7y (1 0 1) ZV>Wi7E.21Xtz 
^(O'LtX'. -eo.BBft^ (1-7) ifrLXiS-ttm. 

HJBttt*-r*«*«fl- (8 a) *jsntLT\ -e-ottifc 

*(7-5, 10-13) S^OfttBS (21) Of 
LX*<D$im (2 8) I*l«0-e-<7>*j$|^ii4<7)fg=J:^mLT 
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i20Xr y-f (1 0 2, 1 0 3) -eOBf^^ft 

TWSWfcottfl. (8) o«t*ttfi-B««*»=se*U, 
5e»niB« Lfc«c •eoatmiraflr-is- 1 at* lt?# & 

*l4«-9-U*-tfv»T-tOK» (8) S:ll^-r^»3<7)X 
TV? (104-106) t «r^Ti-*<>Ot?*4o 
[0 0 0 9] «f3j»**»WOlU105*HiWI*tfe^J: 

mar, -ewtas 1 (2 8) rtosf5gow-flH^ri6i»-j&ofcffi 

ItxtLT, tO«»rtO»MW (8 A) 0«S*JEi 
Io. (x) =G (x) • D ( x ) 
Im(x) =G (x) • D (x) • 
tmifllfl^I.d) I 
o. (x) JCOttgUHMI-g--?** I 

o(x) iP—ftMCtfrte-ikZiztb, *<r>mtl (x) / 
CtftO^XORfUlS**! U) UitPU-t^€^ 
nhitho c:iii:<tot, *OHW**5&»fc*<Dftlf (2 
8) tcflH»Sii4|!f«tt^ilioaftK**«lff,o* % R 

wttajs (2 1) w^auSK^wif fbo#ofj»**^ 

[0 0 1 1] *»WO*2<0^«S«*^i, 

( E B ) ( 8 ) ±*>d>«: <tt -#SE 

*lRl»wd:*«-s (28) (iSRWi-iJHJt*" ( 1 - " 

7) -f-owmtt^iiftoHiat^io-e-oKfl- (8) *» 

fc*ife+4*rWfc^***LT*«>«lf (2 8) 1*1(0 
*«>KSH-«lft*rB«!i-*tt«* ( 7 - 5 , 10-13) 

t , c o»«au= <t o r»* £ it* 

(2 1) fc*fflv>TKtt* 
»JS-C*ot, -tOJffltt* (1~7) OJHW*ft*Bf 
3e0^frUK5e-t-*»l ffiXf-y-f (2 0 2) <h, CO 
tt£S*ifc*fr<0fcfc^OJH*t* (1-7) **LT 

(2 8) iBUtLfcttSfC, iOSS (2 8) 
rt U is Jt * <o WSft^&o&ftSMir * 8U5£ L > C 

Xf'^f (2 0 3, 2 0 4) fc, -?"<OBf5E<03=f*cO<f> t 

•c-e-oflBit^ (i-7) , -e-o^fs^ (7-5, io- 

1 3) RCJr-fOflttUffi (2 1) 4^LTl*tt*«)Rft 
(8) 0«*K**M«flrS-USElftU iWSEJJiSitfcW: 

r*<?>U.® (8) 5-Sl^-r*®3 OXf-v •/ (2 0 5- 

2 0 7) tm4tOf*5 0 

[0 0 12] W5&»**»W©W2©?«ffl«*3rttKJ: 

m*5^05!gJS55-*G (x) KJfcW-*- 4 



*&LT#^i4&igsMfSHt-i§- ! £r Io. (x) , tOR-SttA 
T^Ci l)fiS*L*o ft*, -eom^ (2 8) rtCJH 

«ts*L*ffi*tt?«oa*fl'*tG (x) , «*m$ (2 

1) OfctHtt*5Mfr*D (x) tU, G (x) sitd 
(x) jj»-3t (=1) T*4J:^4a««&«aRT*0 

S^l*** (8 A) *wmLt:t*0>wi*m-*. BP^> * 
I o ( x ) t L, XORttBftft?* I 

(x) tn» 

70 [0010] 

• Io(x) (1) 

I (x) (2) 

[0013] ^ftHo^ifc&ffftttre-ajMftft 

it, (8) ±o^i < k t -*7c*m 

Kl£j& f ofcfclff (2 8) tc.BSJtt&FMtm (1-7) 

-f-oKrwtt^aiojaituj: H«3tw (8) *»t>» 
£i-4*ratH4***ifcLT*<Dtuf (2 8) rtw-e-o 

20 t>WO«£flMi-.i>*£«* (7-5, 10-13) 

*$as* (2i) t*fflv»rttsH- (8) zmm-tzwmm 

«f*S*IMJ[*«lt?*or, *<0J!M** (1-7) <7)BB 
Xli-€-co$gft* ( 7 - 5 , 10-13) co$S^ 

< t t.r**c> it* 

*E«-r*E«(»1I (1 8 A) t, -f-OHWt*, -^Oi® 

«m> JSLV**>ikibJk*4t-Lxmmn*Lf>ifift (8) o 
.jo ?>k«§sb (is a) frb&t&mztitzmizn-i-o&m 

(8) U*tJEi-*«*«r^«+*B*«** (19). 

[0014] w^^^ftoii^^feaffv&T^MHmiu 

ift^ (8 A) S:««Lr«i|SB«tfl|-9-*^iaLrlB« 
Ufi<iti:J:9t. *«W»»10¥«fi«**4fe 

40 H < i t X% *%m<nm 2 <7)¥ftS!SI«*«* f *ifiT- § 

So 

[0 0 15] 

sei ^^ttttsfi^m^if-AEBW, 

2, ^2.BSI£l'>X3> S0 f ^mi!O^ll|X^tiiES4 
Sr^LTSff^it^:^ kf- A-fc/<l>- ^ 5i:± >9XY 
X 7- - v 9 ±tc«tt $ ilfctfcH- 8 <0«ffiicit L TSilft 
50 *|a]Ufl3|SlS*l*o mwis>X2, SlifSU^^t-* 
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i» fLt> tf-A-b^U--? 5 tcj: lom^l^titz^ 
tf-AEBI±, HfJPif&r) 6<O^P<7)*-C>tc^nx^-/< 

«*®jftL*:», * v - ru>X7 turns tomi-M 
^se i - * v - k > x 7 x t) mwktm&s nx** 

Zo itz, #$l<7>tfr|Sr8li, v"; 3>XI±SO I (silic 
on on insulator)#£<0^i^ (wafer) *K :w)x 

[0 0 16] B,T, KM8<0*ffilcSi£^^-|6]l-Z«^ 
J|X*K I^SOgtHKWfc^P^lllCD&Ml-W 

znm-k. Kfl-8±OU»2 8»±, Y^rejOiHJ: •) U 
^|fiJ<Oflaw*75*j2:v»2^7c6<J'S:«BSv^*S-ejb4 (HI 2 

7, HPi&t) 6C0^P, S^kf-A-fc/N-U-* 5 fciUS 20 
f*. »*S0>ft2ft£1tjE«l 0, WBl'J'XJ:!)** 

* 1 ift« U > X 1 1 , aUTWtffiO * 3 JlXUMiEM 1 2 
«r^LT, * W*SftM2 3 K-J.«»2 8 

«• t»W«f«W2 3 tiiiitfc*«*^-li|»* 

P>X± 2f|?l/>Xl 3 £^LTMCP(Mic 

ro Channel Plate) 1 4 «0 AS+M^mS 1 2 8 0l£;tt££ 

BfiE-f&o ;o»»t?«:J:tlit*«liMCP l 4 0» 

iHi<OS*ffil4aff*i:J:St 

ft£o m-KM 1 4 a *HL^7fc$;ii7t^U>Xl 5 

LT, TD I (Time Delay Integration) CCDS 30 

<r>m%mi- (WT> TTDI-tV-9-J fcV>T 0 ) 220 

JSft DS K*» 2 8 1*1 <£> / *9 - ><F>1b iZ X & t 

-t£o M**8tcA»t1-&^fc*-Afci£^8^f> 

?5t Ltli, 0!lx.lfK.Tsuno:Ultramicroscopy 55, pp. 
127-140(1994) IzmmZtiX^ZX n \z^ j?f5e 
UT£#£#££i-& > } -f -> • 7 -f ^ (Wien f i Iter) i 

[0 0 17] Z«UW&*«AXK?&oTiE?iJ£*i£ 

* V- KP>X7~*2|S*U>Xl 3 1 *) *Sfg^^ f « 40 
JftSft, MCP 1 4, 5, Sl>'tD I ■£> 
*T2 2 X J: U JEU#«SJfc 
i"-i>m^-1tm*2 H J iS$tltv>i 0 fit, TD I 

MftM^SSG 1 7^ibVRAM^co®fg>- : e'; 1 8 
HI 4 aOfifcSr^fltt LT, TD I -b 2 2 ±K»jB 
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[0 0 18] ifc, *)Tfr9-i Ar-«»Sr=ff 
Ji> li*fe®-f-tea«5 1 7 (±, TDI-t>t2 2i'?> Of 

1 91*, *OB««*»=Eit* 1 8A*ibK 

HfflT"2'(tfl:-t'&&31 : £:iSLTCRTT'-f x-/W4$o 
UiMt2 0i:ffiJtl. ( , ft#gfi2 OUtHfft^-t'J 

K»8oSE®ofcPB»»*»st*s*L4. ienan 

8AtLTI±, »§tIB1f^ei:RAMi: 

[0 0 19] 8 jao^Jx.l±' 

X2 5«5±®(C«fi$*t, 0IJx.l±*')-T*-^^T*X 

•f- «>1M!91 U J: o r x t- -y -T** t fi 1 t i t 

2>o *U, XYXf-v9 (Rfl-8) «>ffi#W-«|*fT 

ifcfti:, XYXf- v 9O±^i;X||c0^ft^2 6 

6m^tCitLT, U— ¥T*tt2 6 <fc <9 U— «f 

*n-€'iix»»0 f Y«Hcj&-3rTfT«f:JHjltS*i.rv»4 o 

ti^tCiot, XXf-/9 (Kfl-8) OXl»5 
CTYflSfllSrtjWl-fio CcoffiE«ffil±rr ^ J: <9 

«r*±«H»* 2 4 IzWKtZtLXii *) , 2 4 Tli 

tXYXf-y'9 <7>^liiSK^fiM^*i*f^*ftlJiflI L T 

[0 0 2 0] -E-LT, 12 ( a ) 

tiii:, Kfr8±-ciHl8S^'^->36 J ffM$tLrv^^ 

Sv»ey^t?X*|SjUlt»«0«»ti«4 2 A- 4 2 G 
fit, HI <OjtS1S«t LTOXYX 
•r-v 9 %&m-tZ>Z tizXiX, ttti-8 0Mft 

«JA4 2AW4 1 USoT|»2 8«tLT-Y* 
lft^**U, SIS®it4 2 AWfg^JSft-f^o X 
Y X 7" - v 9 * ^ 7- v -f&n $ *TWI3r 2 8 O^TtiTKSi 
*a*4 2B*»»5*T3i»^, Mfrfft4 2Bf:ftir 
2 8tC#LT + Y:£lS]Kj£3£-rac:fctZ£oT«£«« 
4 2 BOf^^tftfg-t-^o iOJ:^:, Xf/^Miy 
(**) : S:^"9iILrR«»i^4 2 A- 4 2 G 
*DUf2 8-e«itjaEt4Ci:i:J:oT > Kft8±0* 

[0021] CWiii:, MW8Ji ; Srm&2 8fY^|S] 
+ 2 2li, «W2 8 0««r«*fj6aEtcBI«8Lri6«*|a| 
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14, *«oap«ffl«?-«a8IU«ffl**L4TDH:>-9- 

22£tfU CC90 3 U:;J3</>T, 02 (a) <7)X^(6], 

Y^ifijuwj&+**iPiS:*n-€'*ix*ifii, Y^ifi] (jfeae 

tLTV»5„ TD I 2 li, H&2 8 0tfc 

Uttlc«LT2*xOX#fo»C|flftHI*****U - 

^TitStltv^, TDI-t^f 2 2li, *«AXO 
W) fcft**)** 5 >5'*T*X^|6]lC^aii--i:7* s -C'l' 
<*») tI*Y*l«IC9'f>Lj RVlz iZ&m-tb 

[0 0 2 2] Bfl*>, TD I-fc>-*2 2fli, Rfi8 £}f 
If2 8, t>V^TI±TD I -b>*2 2tC*tLr^1-^|^ 20 
(C, l^5|48±<7?ll-<7)®lt* ? mif 2 8I*J-C*1 >L 

I&i-*«*a*ai*i-e<??lfflU, TDI-t>'t2 2i t tL 
t^5-f>Li -Ls <7>^t5c^ (i3Tii3*g-) fc* 
*1\ fOB-W«i<iS:#5'f^Li - L 3 I- J: •} 
*U »feit*H*«-»*«tti"4o *LT, TDI-fc 
>-9-2 2 0|*3»TN4, t»tti:?'f>L3 -caittRtfSi 
«Ui 0»&it*IB«#-9- (**■««■») ir^I^Y^ 

mS3 3 5r^LTlif^fi-t^SSP 1 7 0 t 30 

[0 0 2 3] 0 4i4, *IfJ2 8, O^TIiTD I -t>* 
2 2 K*tL-Cl*fl-8 tASEL&A^Hlfti-ifc 
B3^£^U HI4 (a) (CiJ^T, TDI-fc>t22© 
il7-f>Li li, Sif 2 8l*30W*l-8 Ji<7)X*|fi|C0*B 
AXT-Y^faOifSA Y<?)ItePi Of££*fcmLTIIf£{f 

04 (b) izljkiriioiz, Sftfl-8 ^Y/jfrU 40 
A Y^ft^fSLT««Pi ^i27-f>L2 t*ai^ 

teiS$*U> 0 :«tl> *1 >Li 14, tW8±W 
ffi&Pi UB*i-4*BAY«)«*P2 0>**fcffiLTB 

ffe«-^£±i«;u ^27-f>L2 uteiSl-4 0 -e-tr, 

0 4 (c) l-TF-f .fcotc, ««Pi 34 f ^3^^>L3 £ 
*aft«*U«ttLfct*t-, m3v4>L3 14, %lz 50 
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S27^l 2 i^<E3aiSiir*fc«*Pi oanfl* 

J&-f4o ^«0^tC»2-7'f>'L2 SWilf-f^Li T* 
14, -f-tl-fii««P2» &0 f w*l.l-BMg-*-<&4BA YO£ 
&P3 O«t»«LTv»* 0 iftUiot, tW*8±0> 
IS A Y 0**«H«flr*jWIUfc&J« $ *l4 o 
[0 0 2 4] -KOJ^lc, TDI-t>*2 2 4ffifflfS 

*!>, K»8 3J»feoa«Hl?-«)*7j*/hSi,»^ (SNit* ? 

oBflMf-frfcWi^fcri'TSao ifc, t?«WU*2 1 
+ OMCP14«)#Ifft, SIKTD I -fc>-^2 2<7>& 
B**©fcatf«Otffco£<7>|»j^ff#fa (Y^r 

(4, i&WOffllM)*:*^ 03 dii^TTD I -t^-9-2 2 
14, 3 X 1 0ffl<OK?R*W-t&4<Ofc LTB£9JSrffo;t 
TDI-t>t2 2 (4^||^(-(4, — $)tLT10 0X 
100011 (1009-TVX1000 H3£) W£.<r>Wik 

[0 0 2 5] *ffl09ffc&*?Bttft*fflv>£K 

fl- 8 *H l ox Y* r— 9 ±i:«f LtS.ItffC 

7) , RZARfftft (*y-Kl/>X7-»2<l«U^X 
13) ^ISSLT, tWStWW-i-AfcJOOE^lf-A 

*^U-^*«±«»««2 4*r^LT»5ei-*o iOt 

Wx.lf05i:ftioi:, flt^tfem^ 2 1 J: «j 
^^-SHftW-f-I m (x) u^;p^ tS2 8l*l 

OX73|6]Oi|g<7)^-eS NitSr+7>^±^ $ \ZX~% hm. 
'hKJHminJllt-, TD I -t>+2 2 «&If <0 
IfifOU^Ima xfllTi:i4J:il:> 011 x. If^SE 1 
o#KtflW2 8<7)^:§$t^|iS1-4o H5»cmi> 
■C, ««liTD I -tr^-9-2 2 Jt«0Xffi*SS:«»2 8±<0 
Xffi«otttilfc» U/c<iB x , *S#(±(4e x »=*«t*B 
ftfS-f-Im (x) 'SttfLTV^o 

[0 0 2 6] X7-y-f\ 0 2(Cj§^, ±sj— 

B*t«r*-t4^jSI^#8 A ^ X Y X -r - v 9 ±HffiB L 

r;f>)xn) S:1£ffl-r4o =fcfc\ 8 A i: L T 

Ell tC^-rXYXf-v 9 £ + Y?j|6] (Xtt-Y^Wl) 
(c^fi»-r-&c tCioT, 02 (b) izfjk-tiniz, & 
*t*fl-8 A3ftlB±OffiJBO«SI«*4 3 £flUff 2 8 U*t 
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12 



10 



20 



^s»i 7£tf-L-c®fgif-§-iS2rsn 9urc»)&tro 

5MB L T ft h ft h M$t.V> W<r> * ti-?ti o v » T ft <b it 
*tta?*>0'»B«MI-'3-*, BflMrafttttt 1 9f¥ 

t, xfy/io 3UJi*, Bftflrettttttl 9TOf 

«SB1 8 AI*I0O^lx.l^RAMUietii-* o 

[0 0 2 7] &±5, $WWTD I 2 
* >OB*yy**"*-*fc*!>, HI 2 (b) izm-ffc^mm 
**4 3*»»2 8«c*J-LTjfe3S-r*£fc&<, 
»8 A*»jhS*^«»-ca»2 8l*J<7)f&£TD I -fc> * 
Io« (x) =G (x) • D (x) ■ 

[0 0 2 9] KVKft8AOHt«iti:, StS?** 

%.<r>vm 8 £ nrv»4 m&>< 9 - > t mm*'*? 

->4r5gfiStLri5v»T<) iv»„ i <Oij§£KI4, Si*?*** 
8 A ±T*«/^ - VOTgftSnfe***^ LTXf 
y -Tl 0 1 ona^frois^Srfi 1 ^, *<T>Vk. XYXj 
->'9 5:»L T**^ 8 A_tT'< * - > rt^lS £ ft 
•tv>&^i££r*JiIf 2 8 fttc&ift-r Xf-y-f 
1 0 2»tM 0 3 «)*»I«fi*04lStfrT i t W 

>*. r&8 tmmwt®8 Atcnwfcvm <*p» 

»*) «r«5fe+&«r-&-^li, »*l*#8AI*il&-**L<>*& 

[0 0 3 0] ^CU, Xf 77"! 0 4 lCdi<fc, Sl^*t^<7) 
Rti-8 4XYXf-/ 9±(C|ft«LTHJeL;fcfft, 32 

(a) Izmir X 7 (I«ff 2 8tC*tLTi^f|-8 : Srjt*i-.l>«50 
I»(x)=G(x) • D (x) -I 

*- lt\ x-r y 1 o 5 icjt*, h i nwittm-^mnw 

1 9 14, ffifiM^*; 1 8B*feB*l**ffiLfclWBfl! 
fll*I.(x) i*tHriifBtmi 8A*fc«l*ttiL;fc** 

S (x) = I«(x) /Io» (x) 
= 1 (x) /Io(x) 

[0032] steflftfi-g- 1 o ( x ) 14, -sg* 

Ct*4tCtA»i?*, KflT-9-S (x) (±^o«t9tc-i5r 

S (x) = I n (x) /C 
j;U:OJ:Ti=, %IKOttttBfeflM?-I-(x) £36ig!if£ 
flTS-Io- (x) tM!feKCLr*oaifl|-»S (x) 
iti:J:i), fc»2 8rto*^tf-A«>3fc*$M&G 
(x) , a£J f *T-tfctB*2 1 <OfttBSS»*D (x) O 

(5) &.<r)m&* 
lT^ftte»)U**B««*lo. (x) *>at»i/i 
o. (x) *mMt-94()fffi i 9ic^v»r**rE*Wi* 

CO • S (x) =1 (x) • C 0/C 
14, IM-WOI'tllljELfcBflrS-S (x) XJ4C0 • S 



♦ •^2 2 T— StC«ffei--5^f«tt l «t>/' 



tcH 3 (CTjrf J: 0 »C 9 -f >tf>B1fcflr3-*— 
oY#foU#»S*T*»feX*faUI**Wi-|&ffc*»») 
SL, m^AWSftiBflMi^fcsrofbi-iifcKJ: 
ot, Hi? 2 8l*3"CY*foU¥*Mt&iifc**B**-15- 

ri*fte>ft£ 0 

[0 0 2 8] ::f, fcif 2 8rtoxffiSt:i&ofcfi:iB 
ixtU. &«xT*<O±fe<0raj^,Ki:&irF-fcr-A 
«»K**4:G (x) , fiSx fc#«fctt1I-C«5**1ft 

a*2 io*H*4fotfcm«****D (x) t-r&o 
tu, a«fl-*G (x) stftfttHj6*$M>D <x) *« 

-e-tt-rn— 3E (=1 -e*&g2Bii8«sK®-c*ig 

Ktt8A*«*Lfcfc*0«*B«MM-*Io(x) ti" 
*»U*i»R»8A*»?»»?»*i4a«IB«tfl|-9-I 

o. (x) (4, ^J-J: O&Sft-So 
Io(x) (3) 

^:ti:iot, tW8±otftm*tJfco**o«*J0Ufc» 

«AY^5HHLfc«&«>B* (H4#BB) Off>£-?-ft-r 
*iB««-»K**i-*o «*0*WM5KSe*$ft4B« 

WH-BfftB-9- 1 m ( x ) tVtJZo KflBflMt* I m 
(x) (4, «A«*B«>*.V 1 8BC)II^M$jt4. 
[0 0 3 1 ] K#8 SrtO^tf-A 

0341S^-*G (x) , ami : f-«WJ*2 1 Oltai!®J*53- 
*D (x) * J -etL-rn-5g (=1) 03I3BlW«:*t«-C« 
jRL7ttSwtt»B«fll*S:I (x) kt*t, 
RftB«tflr-»I.(x) 14, ^UJ:*)itS*L*o 



(x) (4) 
★*B««* I o. (x) 

S (x) 4*«5>4 0 - 

(5) 

*afflw&*UR-c»?»n*tWB«fli-«3-i (x) icjt0ii-r 

(6) 

^♦8AKfeif.LT*5#, *Ojatttfc»WB««-9-I-(x) 
4iii:, B«*S (x) tc«t&-fb#»C0«r#(t4- 

[0 0 3 3] 



(7) 

oa^TVWl^;!/" 1" t&tK ■£<7)$tfi$iUs<)l> S L 

( x ) ' ;oi««s (x) ' ^m^^a 



^U, (3)5*:, (4) 



-7- 



13 

[0 0 3 4] !HASt2 0f, H2 (a) cofit^ 8 ±<7) 
J: oT» «xlfEJ»'< 

-So 011x1*1216 <OSHt-)§- S (x) tlifiixl, x2, 
x 3 tcfcfilri***:: 1 34*^*0 -e-LT, Xr yy 10 
7-p«|«)ttfl-*«*L«:v»»«-t={i, R8t»7L, SU 

«r*ff*>ftv»i: iUli^y-y -/l 0 4i:KO, 
SftORIt*XYXf-/9±i:t|LTi»t4, * 

8HXf7 "7*1 0 1 KJ§?»K SI^O/c*OHB^^ft, 
arWBftftfrORjfeSrWt^TO. mif 2 8 1*5 com 

^■tr-AoajsE**G (x) , atr« ; f-*a*2 i«t 
a«R*i9-*D (x) it, 9fes*?-Mtftfli«>feffi^mi= 

[0 0 3 5] ±&co «fc t (C2^0O U «fc ti(4\ hb|j^ j: 4 

fe&s&j********** co if <b o $ '»- jg a 1- « s 
w«a» u is v » * t jewk «* i- * c t *> r -e i5o i , 

^tttsir^x^ttfcfco-c^o CicoJ££\ |3 1 
COM CP 1 4<T)^±mi 4 a«9+*a5-Cfc^-fcr-AC05£ 

[0 0 3 6] ±*o*iH:J:4K»«««-9-o« 

(a) coipgAXXifgA YCOX'J y M*c0^i£ (l7-f> 

[0 0 3 7] 4fc, *«T«\ •ST-^ffi*2 1 co«f£3? 
?tLTTDI-t>t22^iL^ *Oitlft*7- 

CCDM^F<Ov^ >*^ + *r«ffl+4»#Ut 

0Jxlf[I2 (a) OKfl-8±<oa»2 8U**It.-t-5®*K 
T*Y^[6]Hi^i-4*|fi]tCn?iJ<0 (n = 2, 3, 4, 
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•••) ?<f >USoTByi|3itrt:M5RyiJ*#U 

t a 3t u x u*ti&-r 4 2rm km* a - 

t^T-^4 2^fcx«>|t«* : f-*fflv»fc»fc|=os, ffJH 
t-ltt^-t4 0 COJf^ fllff 2 8<0Y:£|S]<0i|S£ A YT 
ttii, *rS2 (b) 0**Rfl-8A*»ihS*fc 
2 8 cofgir fttt U -e-OMUftSR^ O n 5 4 > 

ni@co|gi|ilift«-^i: LTBttti, ^CIW8 0MI 
tfi^lWKIi, El 2 (a) KiJV»T, «fl-8«rY^m»C 
70 AYT^flt^r -y {-0?2&7E«>4tttX 
: Jr-Ctt»2 8l*J<0/^->Offt«:«fft-rSo fit, Y 
*(6]C0ipSA YTOi««i:, -e-COitft^co n70» 
ft <b *t 4 * * ft «tit (£1" 4 n 

o»«»*^a«K**ojK»*»1tiES*L4. -co J: 
$(=2*SO»«*?-*fl!^4^ i*«8 0OJtlSS£$il$ 

[0 0 3 8] #HZ^ *»WO»2 0*ifcO»g|lcoSH 
7, El 8 SOTS 1 0*#JHUTttW-*-*. ^flJco^ftli 

20 reman* mi<r>$kmmmizKLx®m2 8i*j<o 

ffiT-t--A(7>5fiS73-*G (x) , RWF4ftfli*2 ICO 
^m^S^D (x) co?Hl5e1t#«:Ktt^fcc0T-*t), 
S7, S^HISUisv^TBIl (:itlL.i-4g(555-l-iira-^ 
* * # L T coffifflei^ £ «B&-f 4 „ 

[0039] B7 (a) (4, ^O^fftaVT-MIWftO 
Ta5 : ^:ld:±LT^L^ >1C0EI7 (a) (CiJv>T, XYX 
7" - v-' 9 ±cotfrl4 8 02»i: li^T- - A co^JStj-* G 

(x) zm , tttz>tziib<7>7T : 7 7---i} ?-/2 9tfmm#- 

3 0 ^7>LTI3:(t<btVTV^4o SiJt^tt-ffllJ^t LTC0 
50 7777 , -*77'2 9 cO^aJH-SI-li, ^it&aiSB 3 1 t 
7>LTMf£fS-§-«»SPl 9(CtJtii&S*i.T^4o 
»Jt«B51 9C(±» 111 (DU-V^ff2 6 U.fcoTH-9! 
SWXY^f-y90XiS, Y^Mi««&$.ftTV» 
4o 777f-*77"2 9li, tt^tf-AEBOHBtt* 

s»t, -f-oaiK (*%) «r»5e-r*t«)-c*»), ?*«t> 

*G (x) : Sriffl 7 Si-4^tC(i, X YXt--v9 tfEftlL 
T7r7f-*7^2 9 ^^^2 8co^ST>^#S*L, 
^2 8 4X*|p]i:OT4.t:-9i:7T77 v -*7y2 9 S- 
x^rfi]ic7tjfcL, »<s.*L**a*x*i6iots:«xOHJk 

40 tLTfEtgi-4 0 iSciJ, 7t v-f-77 ^-7*2 9C07»Bi6 

(x^o«) (in^rn^ 2 1 <ofrmm (&wm<o 

46) J:<9*^v» (jfiv») /i*, 7T7f-*77 , 2 9i: 
J: <jajeSfi45**fl-*G (x) i:oi,»TlittixUo 
v»Tj®Sl*3}f-r4C: t*«Si L^^o 

[0 0 4 0] ^U, *«0^*ffl«^-H*«*«fflLfc 
ISTiftCoill 0<7)7n-ft- h*#RlLT|liW 
i"4 0 7fei*> xf7 7"2 0 1 izijv^r, ^Jco^ftum 

: f-a««K«^*m*2 1 »?*ai* 

2 1 <0^mSK73-1iTD (x) ^^«bjSiJ5eLTio< 0 0 8 
50 (b) 14. *0!){Ci>tt4^£iJSffi73-#D (x) co?ffl3gco 
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«?-**U dons (b) tcJa^r, «^tii*2 1 

i*x#m £fcrt t rs*x-r--->* 3 7±t- 

«l«$iirv»ft 0 fir, «^ai*2 iw*ftm«K* 

*ffD (x) *iWjei-4*Hli, Xf->'3 7 4-iftLt 
*74*ai#2 1 SrX^WlcjeMELa*^, mT-^Sr-i-tf 
Ift'-A JHtfttfll 3 4 «fc tj , *» W > X J: ■} «: 4 HUB 
U>X3 55l>7^-ftS3 6 i^LTMCP 1 4 O 
A E B £ BBJt U S^tfctB* 2 1 <T>fe 
3c^*?-7LT^<bTD I -t >+h 2 2ji»fcR*aiS*L*M 

ft«-t«:. 0 i oHftureg&afl: 1 7 Sr^Lriifgm-?- 
rp]<7>e@x u*+j£-r-Mificoiig&D u) tLrgenas 

1 8AK»«t4. -E-OMifcD (x) *«ttffl«5Kfl-*t 

*2 i<*>i*HjeHMM&D (x) tiEisu*5e-r*c t^ 1 

[0 0 4 1] Xf7^2 0 2lCit^, ii<o*i 

0 f SSW*fl : *«J6-*-*o LT> X-f-y/2 0 3 Hit 

137 (a) (Cjp-tiTH, XYXt->'9 £&i*L 
T777f-*7V2 9 «rX^|6]lc^L^75 ? «b> tiff 

2 8l*iO«^--kO&Kfr*£}H5ei-*<> EP^v Eft 
***** I 9 7r7f-*7 7- 2 9 * 5> L T^ffi 

0 7 (b) tc^i-i 9 (CtlH-2 8I*J<7>X 

*rfi]<of4ax<oB?«j:G (x) t L-aemsin 8 aueh 

^^MifcG (x) *«XI*-*-**?-lf-A03ftaE 
fr1$t%:Z>o fit, Xx-y ~/2 0 4 (CiS^T, IH£<f 

■*»*» i 9 1±, xr77*2oi -cansi i, Jtw^ma* 

2 1 OlfctBJgJg^D (x) t«»2 Sizn^-iM^ 
-AW5iJS»*G (x) £<0«£**i>. .TCOfgG (x) 

• d ( x ) zmmwmrn^- 1 l te«» i s a ue*s 

[0 0 4 2] -xiz, -j -f 2 o 5tc±jv»r, mi<om 

±mWtLTtHf2 8UitLTjfe3tLr, 1**4-8 Oft* 
I . ( x ) UjEffei-*. *Lt, XT7 7-2 
0 6(Ci3^T, K*l!<feft-9-I.(x) *£i|UBffe«-?G 
(x) • D (x) -m*LTi§!«-5§-S' (x) 
:ttf. tttfi.lHft«-*i»(x) w^i^koMiE*^ 
i. tmWfifl^-Iid) li> ±«o (4) AlUoT 
StSit4fcrt>, ^cojS^S' (x) izJCOftfl-Bftfll 

■*i (x) t«r*, fto-r, a»2 8rto*^-e-Ao 
»*#*g (x) , air* ; F-titia*2 io»as«Kfl-* 

D (x) OlffcofcO*#*|lft*Lfcim«««**» 

[0 0 4 3] f LT, ^777*2 0 7Ui5V»-t\ ft-^ 

^^^rtijEL/iWf-f-s' (x) &mz.imfc<omm-? 
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was*******!.*, fit, m c*f*-e«j*>t«**« 

gt^Cli, ^7-7^2 0 8, 2 0 9 igt^f7 
•72 0 5 WR»), «jOtW**XYXr— 5> 

■7-2 0 9^f>xf 77"2 0 2 UII), e&ofcfcwjfjlj 

[0044] c<7)<t o {z^mizxixii. w&2 8]H<om 
^e-AoagE»*G (x) , »o f «T-»m*2 io« 
io mmm^B ( x ) j^*ji5«N*Ktt-aisitTv»4fc 

(x) **flt*(-tJ-»ILTV»4fc*, 17 (b) tc£v> 

■f, J: &JKHHWO***U»2 8 t LTfffl-ei4„ 
lot, «lJg»**3EU|BJ±t?**. 
[0 0 4 5] «r*J, iEOfcttWJ&K-CliflfWl?**: 

[0 0 4 6] 

[0 0 4 7] ^C, ^WO^ftfiffrVfi^BlttttU 
II81lo«*ftR9!] 

[Hi] *»WO«Slo*ifc«J»3KUiJv»-Cieffl$*L 
[H2] (a) It H(7)Sff2 8i:ltLtM8i 

*a£LT«*i-*»oittwu«i-*sFiiiia, (b) i*, 

£%R^ 8 A Sr TK-r^FBHt 1 * 4 „ 
[H3] 01OTDH:>t2 2 5:^tglt-*l.o 
40 [H4I TD I -fc>-<7-2 2 Srfflv»TttH i 2 8l*JC0^Sr 

[EI 5] 0 1 0*II?2 8 ROK^lift^O— CRlfr 

[0 6] m\&m^*2mmm^%n<r>mmi~-&-fz> 

0t**4o 

[0 7 J (a) <i, *»Wo»2<o*ito®ai«>apfli' 

'(b) 11, 07 (a) 0775f-*77'2 9i:il)iB 
5ES*i**S|if 2 8l*I<7)m?-t:-A056JS^*G (x) (?) 
50 — 0!]£7p1-0-C*&£o 
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[El 8] (a) li, VffcttifcoaHiijRSfl-tfD 
(x) O-flJfcTjH-Ek (b) »i, retitttl$*>tttb<£ 

[El o ] *%l?co» 2 ff)«inff^g(0?tii?Si 
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*\ 6 -HPi&tK 7— *v-ku>x % 8 

A-*iWR*k 9~XY*f-v\ 14-MCP, 15 

i 7 -Hafli^jaaa, ' 1 sa-ibis 
lSB-w^t'j, 1 20 

•••tH***** 2 1-*?4ftm*, 2 2-TD I*5S<0C 



gin 
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}^8(BA) 



(a) 




(b) 




[B3] 



Tni (x) 



ins] 




[max 



Jmin 



22^ 




A/Dh 



ft 
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